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METHOD AND APPARATUS FOR SETTING 
REGISTER ON A MULTICOLOR PRINTING 

MACHINE 

This application claims the bene?t of Provisional Appli 
cation No. 60/204,883, ?led May 17, 2000. 

The invention relations to a method for setting register on 
a multicolor printing machine having color printing units 
assigned to various printing inks, at least one image cylinder, 
image production equipment for producing color 
separations, in particular electrostatic latent color 
separations, on the at least one image cylinder, a carrier for 
printing substrates and at least one image transfer point for 
the transfer of the color separations to the printing 
substrates, an assignment of the image production points on 
the at least one image cylinder being carried out in order to 
achieve coincidence of register betWeen the color separa 
tions in the print, by both the production of the image starts 
and the production of areas of the color separations being set 
on the basis of the print and the evaluation of register marks. 

The invention also relates to apparatus for setting register 
in accordance With the above-mentioned method on a mul 
ticolor printing machine having color printing units assigned 
to various printing inks, at least one image cylinder, image 
production equipment for producing color separations, in 
particular electrostatic latent color separations, on the at 
least one image cylinder, a carrier for printing substrates and 
at least one image transfer point for the transfer of the color 
separations to printing substrates, sensors for measuring 
positions and at least one setting device for assigning the 
positions of the image production points on the at least one 
image cylinder in order to achieve coincidence of register 
betWeen the color separations in the print, at least one 
register sensor being arranged to detect register marks, and 
the setting device being designed such that it initiates the 
printing of register marks and evaluates them in such a Way 
that it sets the production of the image starts and the 
production of areas of the color separations on this basis. 

The invention also relates to a multicolor printing 
machine having apparatus of the aforementioned type. 

Printing color illustrations, in particular color images, is 
carried out by a number of color separations being printed 
over one another. These are generally the colors yelloW, 
magenta and cyan, as Well as black. If required, special 
colors are also added. By means of overprinting these colors, 
all color compositions can be achieved, the quality of the 
prints depending signi?cantly on the in-register overprinting 
of the color separations. In the case of conventional printing 
processes, the printing plates are corrected by means of test 
prints and register marks printed together With the latter until 
eXact overprinting, that is to say the maintenance of register 
in the print is achieved. 

In digital printing processes, the image cylinders are 
Written With image points by means of an item of image 
production equipment in each case, for example, by elec 
trostatic charges being generated and these being provided 
With adhering color pigments. The color pigments are then 
transferred to a printing substrate. In the case of digital 
printing processes, maintenance of register can be achieved 
by the image production equipment being controlled appro 
priately. Since the setting of an image is carried out aneW for 
each print, it is not necessary, as in conventional printing 
processes, for a one-off setting to be made. Instead, provi 
sion can be made for presetting and regulation, Which makes 
corrections for each individual print. Of course, this applies 
not only to the application of electrostatic latent images but 
also to all other printing processes in Which image points are 
applied by means of a digital control system. 
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2 
For an electrostatic printing process of the type men 

tioned at the beginning, US. Pat. No. 5,287,162 has, 
therefore, proposed printing register marks, preferably onto 
the carrier for the printing substrates and detecting these by 
means of an apparatus. In this case, the times Which the 
register marks need from the production by the image 
production equipment as far as a detection point are deter 
mined. These times are then used to determine the instants 
at Which the image production equipment begins its image 
setting on the individual image cylinders in order to achieve 
the maintenance of register after the images have been 
transferred to a printing substrate. Faults, Which can be 
produced in a manner, Which repeats over time, by ?uctua 
tions in the speed of the image cylinders. Faulty determi 
nations of the position by the rotary encoders of the image 
cylinders or other causes are registered by means of cali 
bration tables. On the basis of these calibration tables, 
compensation for the faults is carried out. Provision is made 
for either the regulation of the image cylinder speeds, as a 
function of the position of the image cylinders, or corre 
sponding production of the lines in the image. 

Although, in the above-mentioned speci?cation, mention 
is made of the fact that the start of the data, that is to say, the 
beginning of the image setting, and then the start of each line 
in the image, are controlled, What is lacking is the solution 
to the problem of obtaining data for the image starts and 
lines in the image or other subareas of a color separation in 
such a Way that a rapid correction With high quality can be 
achieved With a tolerable outlay. 

The invention is, therefore, based on the object of 
developing methods and apparatus of the type mentioned at 
the beginning in such a Way that the setting of register can 
be implemented With a tolerable computing effort and high 
accuracy and, in particular, the data can be obtained and 
processed With a tolerable computing effort. 

With regard to the method, the object is achieved by at 
least one picture page being printed Which has register 
marks and has a length differing from that of the prints 
Whose register is to be set, and in order to determine the 
correction values, by the data from the register marks of the 
at least one picture page being measured and placed in a 
relationship With positions of elements that carry images and 
substrates, and by the image production equipment being 
controlled in accordance With the correction values. 

With regard to the apparatus, the object is achieved by its 
having at least one setting device Which is designed such that 
it initiates the printing of at least one picture page Which has 
register marks and has a length differing from that of the 
prints Whose register is to be set, and by the at least one 
setting device being designed such that, in order to deter 
mine the correction values, it places the data from the 
detected register marks in a relationship With positions of 
elements that carry images and substrates, and controls the 
image production equipment in accordance With these cor 
rection values. 

With regard to the multicolor printing machine, the 
object is achieved by its being equipped With apparatus of 
the above-mentioned type. 

The invention has the advantage that it provides a 
method and apparatus by means of Which, With a tolerable 
computing effort and Within a short time, the correction 
values can be determined from the actual and desired values, 
and the corrections can be made. The basic idea of the 
invention consists in the ability to separate the actual values 
of the image starts from the actual values of the areas of the 
color separations by means of the proposed con?guration of 
register marks. This separation can be carried out as an 
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intermediate step, for example, for the determination by 
computation of the correction values for the image 
productions, or separate correction values can be determined 
and taken into account. 

To achieve the aforementioned ability to be separated, it 
is proposed that at least one test print be made in Which a 
picture page is printed Which has register marks and Which 
is longer than the prints Whose register is to be set, or, if a 
number of picture pages are set up, that these be shorter than 
the prints Whose register is to be set. Length deviations of 
this type make it possible to separate the faults in the image 
starts, Which are caused by an assignment error betWeen the 
image productions, from the faults in the image areas, Which 
are caused by transfer faults in the color separations pro 
duced from the image production, as far as their transfer to 
a printing substrate. These different causes of the faults 
permit their separation, since the linking of the faults in the 
image starts With the faults in the areas of the color sepa 
rations may be eliminated by means of the picture pages 
Which have register marks and are of a length differing from 
the prints to be set up. This separation is necessary, at least 
Within the calculation of correction values, in order to 
implement a register setting With a tolerable computing 
effort and high accuracy. The separation, to be performed at 
least as an intermediate computing step, is possible on the 
basis of the different characteristics of the faults, since the 
fault in the areas of the color separations occurs as an 
essentially periodic curve, and the fault in the image starts 
can be detected as an intercept not equal to Zero (offset) of 
this curve. 

HoWever, the difficulty of this detection is that the 
average value of the curve in actual fact does not have a 
straight course either. In this Way, the measured curve can be 
the superimposition of tWo curves, Which have to be sepa 
rated from each other in order to detect the faults in the 
image starts and the faults in the areas of the color separa 
tions. This can be carried out, for example, by means of a 
computer, Which recogniZes the characteristics on the basis 
of an algorithm. This separation is possible as a result of the 
different lengths of the picture page or picture pages relating 
to the prints to be set up, since as a result the calculation is 
possible and can be carried out more simply With feWer 
unknoWns. 
A further problem is that, on the one hand, the shape of 

the curve must be capable of being reconstructed on the 
basis of point-by-point measurements in such a Way that the 
above-described analysis of the curve is possible, but, on the 
other hand, no drift must distort the analysis of the curve. 
The printing of picture pages With register marks must, 
therefore, satisfy the condition that, by means of the register 
marks, sufficient measured points are available for the 
reconstruction of shape and position. In contrast, drift, for 
example, as a result of a change in the machine temperature, 
can be eliminated by computation. This is possible, or at 
least facilitated, as a result of the invention, since, because 
of the different lengths of the picture pages, the computation 
can be carried out With feWer unknoWns. Once the data from 
the curve have been registered, an assignment of the image 
productions to positions on the image cylinders can be 
carried out in such a Way that both the image starts and the 
areas of the color separations arrive in their desired position 
on the carrier or on a printing substrate located on the latter. 
At the same time, the assignment of the data from the 
register marks to positions of the elements that carry images 
and substrates can be carried out as a direct position assign 
ment or as an indirect position assignment via recorded 
times. 
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A development of the method provides for the data from 

the register marks to be placed in a relationship With 
positions of the image cylinders and of the carrier, and for 
the image production equipment on the image cylinders, to 
be controlled in order to achieve the desired values on the 
carrier. With regard to the apparatus, it is proposed that the 
at least one setting device be designed such that it places the 
data from register marks in a relationship With positions of 
the image cylinders and of the carrier and uses these to 
control the image production equipment on the image cyl 
inders in order to achieve the desired values on the carrier. 
This con?guration is primarily for multicolor printing 
machines, in Which the color separations are transferred 
directly from the image cylinders to printing substrates, 
Which are located on a carrier. 

If a printing machine is con?gured in such a Way that 
image transfer cylinders are arranged betWeen the image 
cylinders and the carrier for printing substrates, then, in 
addition to the measure just mentioned, it is proposed that 
the data from the register marks also be placed in a rela 
tionship With positions of the image transfer cylinders and 
included in the control of the image production equipment. 
With regard to the apparatus, it is proposed that the at least 
one setting device be designed such that it places the data 
from the register marks in a relationship With positions of the 
image transfer cylinders, as Well, and includes it in the 
control of the image production equipment. This measure is 
particularly important, since, for the necessary contact 
betWeen image cylinder and image transfer cylinder, at least 
one of the surfaces may have a certain elasticity. Provision 
is generally made for the image transfer cylinder to be 
equipped With an elastic cover. As a result of the deforma 
tion of an elastic surface of this case in the type of tWo 
cylinders at Whose point of contact the transmission of force 
takes place, overdrive of one cylinder With respect to the 
other occurs, since the behavior of the elastic material 
in?uences the transmission ratio. In order to eliminate this 
fact, as Well as any nonroundness or other irregularities of 
the image transfer cylinder, it is necessary for the data from 
the register marks also to be placed in a relationship With the 
image transfer cylinders and taken into account in the 
control of the image production equipment as correction 
values assigned to the positions of the image transfer cyl 
inders. 

The method is expediently con?gured in such a Way that 
separate correction values are determined for the production 
of the image starts and the areas of the color separations, the 
production of the areas depending on the image starts. With 
regard to the apparatus, the at least one setting device is 
designed in a corresponding Way. If, given a corresponding 
control system, an image start is positioned exactly, then the 
areas of the color separations can folloW this, it being 
possible for each individual area to be positioned in accor 
dance With the correction values for the areas of the color 
separations. 

The at least one picture page With register marks can 
have an extra length, it then being possible under certain 
circumstances for a single picture page to suf?ce for deter 
mining the correction values. Another possibility is for a 
number of picture pages that are shorter than the prints 
Whose register is to be set, be set up. In the ?rst-mentioned 
case, it is expedient if the length of a picture page is selected 
such that a number of periods of faults of areas of color 
separations are detected. In the second case, it is expedient 
if the shorter picture pages are positioned such that they 
contain a number of periods of faults of image starts. Since 
the faults relating to the image starts and the faults relating 



US 6,615,732 B2 
5 

to the areas of color separations generally exhibit a periodic 
variation, these periods can be measured, and, in this Way, it 
is easily possible to classify the data from the register marks, 
that is to say, the measured actual values, in accordance With 
actual values relating to the image starts and in accordance 
With actual values relating to the areas of color separations, 
and to carry out the control in the above-mentioned Way. 
With regard to the apparatus, provision is then made for the 
at least one setting device to be designed for the evaluation 
in the aforementioned Way. 
For the method, it is proposed that the register marks be 
designed in such a Way that the actual positions of the image 
starts can be detected from them and that the correction 
values be determined from a comparison betWeen the actual 
and the desired positions. In addition, it is proposed that the 
register marks be designed in such a Way that the actual 
positions of the areas can be detected from them and that the 
correction values be determined from a comparison betWeen 
the actual and the desired positions. With regard to the 
apparatus, it is proposed that it be designed such that it 
determines the correction values in the aforementioned Way 
from the data from the detected register marks. 
The areas of the color separations can be lines of image 
points or groups of lines of image points. The apparatus is 
then correspondingly designed for the calculation of areas, 
Which can be lines of image points or groups of lines of 
image points. 
In order to assign the areas to positions of elements that 
carry images and substrates, there are various possibilities. 
Firstly, the position assignment can be carried out indirectly 
via a time assignment, or it can be performed in a direct Way 
as a position assignment. In the latter case, as a particularly 
expedient con?guration, it is proposed that the position of 
the areas be assigned to de?ned angular positions of the 
image cylinders. With regard to the apparatus, it is proposed 
that it be equipped With at least one sensor for at least one 
position measurement and be designed such that it assigns 
the position of the areas to de?ned angular positions of the 
image cylinders. In this case, it is particularly expedient to 
de?ne angular sequences of the image cylinders perma 
nently and to assign the siZes of the areas to these de?ned 
angular sequences. The apparatus is also designed for a 
corresponding assignment. This assignment to de?ned angu 
lar sequences of the image cylinders is a simple method for 
eliminating different transfers of the areas in different posi 
tions of the elements transferring them during the production 
of the color separations in such a Way that the accuracy of 
the register on the printing substrate is subsequently 
ensured. Simple correction of the siZe of the areas can then 
be made by changing the spacing of the lines of image 
points. 
Further possibilities for determining the correction values 
for the image starts or for the areas of the color separations 
consist in the position of the image starts being assigned to 
the position of speci?c areas spaced apart in a de?ned Way 
or, in the other case, in the correction values for the areas 
being determined by the actual values of the position of 
many image starts. The apparatus is then designed for an 
appropriate assignment or determination. 
The method is preferably con?gured in such a Way that, 
from the data from the register marks, the separate acqui 
sition of the actual values of the image starts and of the 
actual values of the areas of the color separations is carried 
out by the data obtained by detecting the register marks 
being separated by means of appropriate algorithms on the 
basis of their different characteristics. For this purpose, it is 
proposed that the apparatus contain a computer Which is 
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6 
loaded With algorithms, by means of Which it separates the 
data (16) obtained by means of the detection of the register 
marks (9, 9‘, 9“, 9“‘) on the basis of the different character 
istics of the actual values of the image starts (10) and the 
actual values of the areas (10‘, 10“‘, . . . 10”). Precisely for 

this con?guration, the measure according to the invention, 
With the picture pages With lengths differing from those of 
the prints, offers the advantage that the calculation can be 
carried out With a tolerable effort and quickly enough. 
Situations in Which a separation of this type is not possible 
are ruled out by the measures according to the invention. 
Provision may be made for the test print of the at least one 
picture page to be made before a printing substrate is 
printed, in order to preset the register, and the calculation is 
used to check that the ?rst substrate printed is already 
completely inregister. In this case, the calculation of the 
correction values according to the invention offers the major 
advantage that machines can be designed in such a Way that 
different individual pages can also be printed completely 
inregister. Here, it is expedient if the test print is printed onto 
the carrier for printing substrates and is removed again after 
the evaluation. For this purpose, the apparatus is equipped 
With a device for removing test prints of picture pages from 
the carrier. 
Of course, hoWever, for register control, a test print can also 
be made during the printing of the printing substrates, it 
being possible for the test prints to be applied for example 
to areas of the carrier that are not covered by printing 
substrate and to be removed again after the evaluation. This 
measure has, for example, the advantage that a drift correc 
tion can be recorded during the print and counteractive 
control by means of appropriate correction values can be 
performed immediately. 
The invention Will be explained beloW using the draWing, in 
Which: 
FIG. 1 shoWs the principle of a multicolor printing machine 
Whose register can be set in accordance With the invention; 
FIG. 2 shoWs an exemplary embodiment of the setting of 
register in accordance With the invention; and 
FIG. 3 shoWs an example of a curve of deviations resulting 
from measurements from the register sensor. 
FIG. 1 shoWs the principle of a multicolor printing machine 
1 Whose register can be set in accordance With the invention. 
As a rule, such a multicolor printing machine 1 comprises 
four or more color printing units 6, 6‘, 6“, 6“‘. For the 
purpose of simpli?cation, only tWo color printing units 6 and 
6‘ have been illustrated. These color printing units 6, 6‘ have 
image cylinders 2, 2‘, . . . and image production equipment 
3, 3‘, . . . for producing color separations 7, 7‘, . . . , for 

example, electrostatic latent images. These color separations 
7, 7‘, . . . are transferred from the image cylinder 2, 2‘, . . . 

to image transfer cylinders 13, 13‘, . . . , in order then to be 
applied to printing substrates 15 by these image transfer 
cylinders 13, 13‘ . . . . Here, each color printing unit 6, 6‘, . 

. . applies one color separation 7, 7‘, . . . , Which together 

result in the color print. 
The prints 14, Whose register is to be set, have image starts 
10 and are subdivided into areas 10‘, 10“, . . . , 10”, this 

division being carried out for each color separation 7, 7‘ in 
order to control the production of the areas 10, 10‘, 10“, . . . , 

10” in such a Way that accurately registered overprinting, 
both of the image starts 10 and of the areas 10‘, 10“, . . . , 

Ion can be achieved. 
In order to achieve this register setting, the equipment 3, 
3‘, . . . is controlled in such a Way that the image production 

points 11, 11‘, . . . place the image starts 10 and the areas 10‘, 
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10“, . . . , 10” in such positions on the image cylinders 2, 
2‘, . . . that the color separations 7, 7‘, . . . are printed onto 

one another in relation to all the de?ned areas 10, 10‘, 
10“, . . . , 10”. In order to achieve this, sensors 20 are 

provided for measuring the positions of all the elements 2, 
2‘, . . . , 4, 13, 13‘, . . . that carry images and substrates. Also 

provided is a sensor 21 for detecting printing substrates 15, 
Which gives an appropriate message to the setting devices 
22, 22‘, 22“, 22“‘. 
The printing substrates 15 are transported in the direction of 
the arroW 26 by a carrier 4 for printing substrates 15, and are 
provided With a color separation 7, 7‘, . . . at an image 
transfer point 5‘ on each color printing unit 6, 6‘. Opposite 
the image transfer points 5, 5‘, . . . , that is to say on the other 
side of the carrier 4, there are also impression cylinders, 
Which assist the transfer of the color separations 7, 7‘, . . . to 
the printing substrates 15 mechanically and electrostatically. 
For simplicity, these impression cylinders are not illustrated 
here. 
The con?guration of the invention Which is illustrated 
proposes to assign the de?ned areas 10, 10‘, 10“, . . . , 10” 

of the color separations 7, 7‘, . . . to de?ned angular positions 
18 of the image cylinders 2, 2‘, . . . in such a Way that each 
area 10, 10‘, 10“, 10” is assigned to a de?ned angular 
sequence 19 of the respective image cylinder 2, 2‘, . . . . In 

this case, hoWever, the de?ned angular sequences 19 and the 
de?ned areas 10, 10‘, 10“, . . . , 10” are shoWn as signi?cantly 

larger than they are actually realiZed. The latter Would be so 
small that they could not be represented in a draWing in this 
Way; a subdivision With the maXimum ?neness is necessary 
to achieve quality prints. 
FIG. 2 shoWs an exemplary embodiment of a multicolor 
printing machine 1 With the implementation of a register 
setting in accordance With the invention. Here, the construc 
tion and functioning correspond to that described above. In 
this multicolor printing machine 1, each color printing unit 
6, 6‘, 6“, 6‘“ is assigned a setting device 22, 22‘, 22“, 22“‘, 
Which controls the equipment 3, 3‘, . . . for producing the 
color separations 7, 7‘, . . . in such a Way that the image 

production points 11, 11‘, . . . are placed on the image 
cylinders 2, 2‘, . . . in such a Way that the color separations 
7, 7‘, . . . are printed over one another With accurate register 

as they are transferred to a printing substrate 15. 
For this purpose, the invention provides that, before a print 
14 is set up, its register is set, that is to say, before a printing 
substrate 15 runs through the machine as a test print, picture 
pages 8, 8‘, Which contain register marks 9, 9‘, 9“, 9‘“, are 
printed onto the carrier 4 for printing substrates 15. In this 
case, the picture pages 8, 8‘ are not material pages but 
imaginary pages, and their limits are, therefore, draWn 
dash-dotted. Each printing unit 6, 6‘, 6“, 6‘“ prints at least 
one register mark 9, 9‘, 9“, 9‘“ onto such a picture page 8, 8‘, 
but, preferably, a relatively large number of said marks. 
Thus, for eXample, one register mark 9 is produced by the 
item of equipment 3 for producing the color separation 7 on 
the image cylinder 2 and is then transferred to the carrier 4 
by means of the image transfer cylinder 13. Register marks 
9, 9“, 9‘“ are set up in a corresponding Way by the color 
printing units 6, 6“, 6‘“. These register marks 9, 9‘, 9“, 9‘“ are 
detected by means of a register sensor 23, and the data 16 
from the register marks 9, 9‘, 9“, 9‘“ is passed to the setting 
devices 22, 22‘, 22“, 2‘“. For corresponding evaluation and 
control, sensors 20 for the position measurements are also 
provided. These are eXpediently angular position 
transmitters, Which are assigned to all the elements 2, 2‘, . . . , 

4, 13, 13‘ that carry images and substrates. 
One problem When detecting the data 16 from the register 
marks 9, 9‘, 9“, 9‘“, by means of the register sensor 23, is that 
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tWo different faults enter the measured data 16 from the 
register marks 9, 9‘, 9“, 9‘“, namely the faults relating to the 
image starts 10 and the faults relating to the de?ned areas 
10‘, . . . , on of the color separations 7, 7‘, . . . . HoWever, 

since faults relating to the image starts 10 are assignment 
faults of the image production points 11, 11‘, . . . of the 
individual color printing units 6, 6‘, 6“, 6‘“, and the faults of 
the areas 10‘, 10“, . . . , 10” of the color separations 7, 7‘, are 
transfer faults relating to the transfer of the color separations 
7, 7‘, . . . from the image cylinders 2, 2‘, . . . as far as the 

image transfer points 5, 5‘, 5“, 5‘“ to the printing substrates 
15, the tWo faults require different corrections. 
Although in each case the appropriate correction values 17, 
possibly combined as setting commands for the image 
production points 11, 11‘, . . . , are set up by the setting 
devices 22, 22‘, 22“, 22‘“ on the basis of the data 16 from the 
register marks 9, 9‘, 9“, 9‘“. These correction values 17 are 
also composed of correction values 17‘ for the image starts 
10 and correction values 17“ for the areas 10‘, 10“, . . . , 10” 

of the color separations 7, 7‘, . . . . In each case, for each color 

separation 7, 7‘, . . . , the image start 10 is corrected ?rst and 

the corrections for the areas 10‘, 10“, . . . , 10” are made 

afterWards. For this reason, before determining the correc 
tion values 17, an evaluation of the data 16 from the register 
marks 9, 9‘, 9“, 9‘“ must be carried out in such a Way that, 
at least by computation, correction values 17‘ for the image 
starts 10 and correction values 17“ for the areas 10‘, 10“, . . . , 

10” are available. Only then Will the correction values 17‘ 
and 17“ be combined again to form appropriate setting 
signals for the image production equipment 3, 3‘, . . . . 
In order to eXplain the problem to be solved here, use is 
made of the illustration of FIG. 3, Which illustrates an 
example of curves 32, 32‘ of deviations of measured points 
33 from the desired position 34, Which curves result from the 
measurements from the register sensor 23. In the graph 
illustrated, the deviations 28 from the desired position 34 are 
plotted against the time 29 or, preferably, the positions 29 of 
the carrier 4. The positions 29 can be measured by means of 
an angular position transmitter- 20, Which is assigned to a 
roller 25, preferably, the drive roller of the carrier 4. 
At their beginning, the curves 32, 32‘ that result from a large 
number of measured points 33 generally have an offset 31, 
31‘, that is to say, an intercept not equal to Zero. These are, 
in each case, the faults for the image starts 10 of color 
separations 7, 7‘, . . . . The curves 32, 32‘ then describe, in 

a periodic Way, the deviations of the areas 10‘, 10“, . . . , 10” 

of one of the color separations 7, 7‘ . . . . The average value 

30, 30‘ of a curve 32, 32‘ can run as illustrated, but drift is 
also possible, Which manifests itself by means of an increase 
or decrease in the average value 30, 30‘. In addition, the 
offset 31, 31‘ relating to a number of image starts 10 
generally results in a similar periodic curve, Which is then 
measured in order to correct the image starts 10 as Well. 
In order to set the register, an analysis of such a curve 32, 32‘ 
is necessary, in order to correct the faults of the image starts 
10, that is to say, the offset 31, 31‘ in order then to correct 
the faults of the areas 10‘, 10“, . . . , 10” and, if necessary, 

any drift Which occurs as Well. The solution to this problem 
during the calculation starts from the fact that equations With 
a number of unknoWns have to be solved. In order to process 
the data 16 With a tolerable effort, the number of unknoWns 
has to be reduced, Which is possible as a result of the fact that 
the register marks 9, 9‘, 9“, 9‘“ are combined into picture 
pages 8, 8‘ Which have a length 12, 12‘, differing from the 
length 27 of the prints 14 Whose register is to be set. On the 
one hand, there is the possibility here of producing a long 
picture page 8‘ Which contains a 
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large number of register marks 9, 9‘, 9“, 9‘“. However, many 
short picture pages 8 can also be produced, being positioned 
in a prede?ned Way in relation to one another. In this Way, 

the setting devices 22, 22‘, 22“, 22‘“ calculate the correction 
values 17, 17‘, 17“ for the respective image productions by 
the image production equipment 3, 3‘, . . . . The correspond 

ing control commands are illustrated by the arroWs on the 

setting devices 22, 22‘, 22“, 22‘“ to the items of equipment 
3, 3‘ . . . . In this case, the correction values 17, 17‘, 17“ are 

eXpediently assigned to de?ned angular positions 18 of the 
image cylinders 2, 2‘, . . . . As already mentioned, the 

assignment can be made by the areas 10‘, 10“, . . . , 10” being 

assigned to de?ned angular sequences 19 of the image 
cylinders 2, 2“, . . . . 

For the evaluation of the data 16 and the corresponding 
control of the image production equipment 3, 3‘, . . . , the 

setting devices 22, 22‘, 22“, 22‘“ are connected to sensors 20 
for measuring the positions of the image cylinders 2, 2‘, . . 
. of the image transfer cylinders 13, 13‘, and of the carrier 4. 
Furthermore, they receive a signal from a sensor 21 When a 
printing substrate 15 passes this sensor 21. In a correspond 
ing Way, the starting signal for the production of the respec 
tive color separations 7, 7‘, . . . is then given. 

The eXemplary embodiment illustrated is, of course, only an 
eXample. It is also possible, in this Way, for printing 
machines to be controlled in Which the color separations 7, 
7‘, . . . are transferred directly from the image cylinders 2, 

2‘, . . . to the printing substrates 15. The control can also be 

con?gured someWhat differently; for eXample, instead of the 
setting devices 22, 22‘, 22“, 22‘“, Which are each assigned to 
a printing unit 6, 6‘, 6“, 6‘“, a common control system for all 
the printing units can be provided. Further different con 
?gurations of the method and of the construction of the 
machine are also conceivable. 

Parts List 

1 Multicolor printing machine 
2, 2‘, . . . Image cylinders 

3 3‘, . . . Image production equipment for producing 
color separations, for example, electrostatic 
latent images 

4 Carrier for printing substrates 
5, 5‘, 5", 5“l Image transfer points 
6, 6‘, 6", 6“l Color printing units 
7, 7‘ Color separations 
8, 8‘ Picture pages 
8 Short picture pages 
8‘ Long picture pages 
9, 9‘, 9", 9'" Register marks (from various color printing 

units) 
10, 10‘, 10", . . . , 1On De?ned areas of the color separations 

10 Image starts/start of image setting 
10‘, 10", . . . , 1On Areas of the color separations into Which the 

image area is subdivided 
11, 11‘, . . . Image production points 

12, 12‘ Length of a picture page 
12 Shorter length 
12‘ Extra length 
13, 13‘ Image transfer cylinders 
14 Prints Whose register is to be set 
15 Printing substrates 
16 Data from the register marks 
17, 17‘, 17" Correction value 
17‘ Correction values for the image starts 
17" Correction values for the areas of the color 

separations 
18 De?ned angular positions of the image 

cylinders 
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-continued 

Parts List 

19 De?ned angular sequences 
20 Sensors for position measurements (angular 

position transmitters) 
21 Sensor for detecting printing substrates 
22, 22‘, 22", 22“l Setting devices 
23 Register sensor 
24 Device for removing test prints from the 

carrier 
25 Rollers for driving and guiding the carrier 
26 Arrow: transport direction of the printing 

substrates 
27 Length of a print 
28 Deviation from the desired position 
29 Time or position of the carrier 
30, 30‘ Average value 
31, 31‘ Offset 
32, 32‘ Curve Which indicates the deviations of the 

measured points from the desired position 
33 Measured point 
34 Desired position 

What is claimed is: 
1. A method for setting register on a multicolor printing 

machine (1) having color printing units (6, 6‘, 6“, 6‘“) 
assigned to various printing inks, at least one image cylinder 
(2, 2‘, . . . ), image production equipment (3, 3‘, . . . ) for 
producing color separations (7, 7‘, . . . ), in particular 
electrostatic latent color separations (7, 7‘, . . . ), on the at 
least one image cylinder (2, 2‘, . . . ), a carrier (4) for printing 
substrates (15) and at least one image transfer point (5, 5‘, 5“, 
5‘“) for the transfer of the color separations (7, 7‘, . . . ) to the 
printing substrates (15), an assignment of the image pro 
duction points (11, 11‘, . . . ) on the at least one image 
cylinder (2, 2‘, . . . ) being carried out in order to achieve 
coincidence of register betWeen the color separations (7, 
7‘, . . . ) in the print, by both the production of the image 
starts (10) and the production of areas (10‘, 10“, . . . , 10”) 
of the color separations (7, 7‘, . . . ) being set on the basis of 
the print and the evaluation of register marks (9, 9‘, 9“, 9‘“), 
Wherein at least one picture page (8, 8‘) is printed Which has 
register marks (9, 9‘, 9“, 9‘“) and has a length (12, 12‘) 
differing from that of the prints (14) Whose register is to be 
set, and Wherein, in order to determine the correction values 
(17, 17‘, 17“, 17“‘), the data (16) from the register marks (9, 
9‘, 9“, 9‘“) of the at least one picture page (8, 8‘, . . . ) are 
measured and placed in a relationship With positions of 
elements (2, 2‘, . . . , 4, 13, 13‘, . . . ) that carry images and 

substrates, and the image production equipment (3, 3‘, . . . ) 
is controlled in accordance With the correction values (17, 
17‘, 17“). 

2. The method as claimed in claim 1, Wherein the data (16) 
from the register marks (9, 9‘, 9“, 9‘“) is placed in a 
relationship With positions of the image cylinders (2, 2‘, . . . ) 
of the carrier (4), and the image production equipment (3, 3‘, 
. . . ) on the image cylinders (2, 2‘, . . . ) is controlled in order 
to achieve the desired values on the carrier 

3. The method as claimed in claim 2, Wherein the data (16) 
from the register marks (9, 9‘, 9“, 9‘“) is also placed in a 
relationship With positions of the image transfer cylinders 
(13, 13‘, . . . ) and included in the control of the image 
production equipment (3, 3‘, . . . 

4. The method as claimed in claim 3, Wherein separate 
correction values (17‘, 17“) are determined for the produc 
tion of the image starts (10) and the areas (10‘, 10“, . . . , 10”) 
of the color separations (7,7‘, . . . ), the production of the 
areas (10‘, 10“, . . . , 10”) depending on the image starts (10). 

5. The method as claimed in claim 4, Wherein the at least 
one picture page (8‘) has an eXtra length (12‘) With respect 
to the prints (14). 
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6. The method as claimed in claim 5, wherein a number 
of picture pages (8) that are shorter (12‘) than the prints (14) 
are set up. 

7. The method as claimed in claim 5, Wherein the length 
(12‘) of a picture page (8‘) is selected such that a number of 
periods of faults of areas (10‘, 10‘, . . . , 10”) of color 
separations (7, 7‘, . . . ) can be detected. 

8. The method as claimed in claim 6, Wherein the shorter 
(12) picture pages (8) are positioned such that they contain 
a number of periods of faults of image starts (10). 

9. The method as claimed in claim 8, Wherein the register 
marks (9, 9‘, 9“, 9“‘) are designed in such a Way that the 
actual positions of the image starts (10) can be detected from 
them, and Wherein the correction values (17, 17‘, 17“) are 
determined from a comparison betWeen the actual and the 
desired positions. 

10. The method as claimed in claim 8, Wherein the register 
marks (9, 9‘, 9“, 9“‘) are designed in such a Way that the 
actual positions of the areas (10‘, 10“, . . . , 10”) can be 

detected from them, and Wherein the correction values (17, 
17‘, 17“) are determined from a comparison betWeen the 
actual and the desired positions. 

11. The method as claimed in claim 10, Wherein the areas 
(10‘, 10“, . . . , 10”) are lines of image points. 

12. The method as claimed in claim 10, Wherein the areas 
(10‘, 10“, . . . , 10”) are groups of lines of image points. 

13. The method as claimed in claim 10, Wherein the 
position of the areas (10, 10“, . . . , 10”) is assigned to de?ned 
angular positions (18) of the image cylinders (2, 2‘, . . . 

14. The method as claimed in claim 13, Wherein the siZe 
of the areas (10‘, 10“, . . . , 10”) are assigned to de?ned 

angular sequences (19) of the image cylinders (2, 2‘, . . . 
15. The method as claimed in claim 14, Wherein, When 

correcting the siZe of the areas (10‘, 10“, . . . , 10”), a change 
is made to the spacing of the lines of image points. 

16. The method as claimed in claim 15, Wherein the 
correction values for the image starts (10) are determined by 
means of the actual values for the areas (10‘, 10“, . . . , 10”). 

17. The method as claimed in claim 16, Wherein the 
position of the image starts (10) is assigned to the position 
of speci?c areas (e. g. 10‘ and 10”“) spaced apart in a de?ned 
Way. 

18. The method as claimed in claim 15, Wherein the 
correction values (17, 17‘, 17“) for the areas (10‘, 10“, . . . , 
10”) are determined by means of the actual values of the 
position of many image starts (10). 

19. The method as claimed in claim 18, Wherein, from the 
data (16) from the register marks (9, 9‘,9“, 9“‘), the separate 
acquisition of the actual values of the image starts (10) and 
of the actual values of the areas (10‘, 10“, . . . , 10”) is carried 
out by the data (16) obtained by detecting the register marks 
(9, 9‘, 9“, 9“‘) being separated by means of appropriate 
algorithms and on the basis of their different characteristics. 

20. The method as claimed in claim 19, Wherein the test 
print of the at least one picture page (8, 8‘) is made before 
a printing substrate (15) is printed preset, in order to the 
register. 

21. The method as claimed in claim 20, Wherein the test 
print is printed onto the carrier (4) for printing substrates 
(15) and is removed again after the evaluation. 

22. The method as claimed in claim 21, Wherein, for 
register control, test prints are made during the printing of 
the printing substrates (15). 

23. The method as claimed in claim 22, Wherein the test 
prints are applied to areas of the carrier (4) for printing 
substrates (15) that are not covered by printing substrates 
(15) and are removed again after the evaluation. 
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24. Apparatus for setting register in accordance With a 

method as claimed in claim 23 on a multicolor printing 
machine (1) having color printing units (6, 6‘, 6“, 6‘“) 
assigned to various printing inks, at least one image cylinder 
(2, 2‘, . . . ), image production equipment (3, 3‘, . . . ) for 
producing color separations (7, 7‘, . . . ), in particular 
electrostatic latent color separations (7, 7‘, . . . ), on the at 

least one image cylinder (2, 2‘, . . . ), a carrier (4) for printing 
substrates (15) and at least one image transfer point (5, 5‘, 5“, 
5‘“) for the transfer of the color separations (7, 7‘, . . . ) to 
printing substrates (15), sensors (20, 21) for measuring 
positions and at least one setting device (22, 22‘, 22“, 22‘“) 
for assigning the positions of the image production points 
(11, 11‘, . . . ) on the at least one image cylinder (2, 2‘, . . . 

) in order to achieve coincidence of register betWeen the 
color separations (7, 7‘, . . . ) in the print, at least one register 
sensor (23) being arranged to detect register marks (9, 9‘, 9“, 
9“‘), and the at least one setting device (22, 22‘, 22“, 22‘“) 
being designed such that it initiates the test printing of 
register marks (9, 9‘, 9“, 9“‘) and evaluates them in such a 
Way that it sets the production of the image starts (10) and 
the production of areas (10‘, 10“, . . . , 10”) of the color 
separations (7, 7‘, . . . ) on this basis, Wherein it has at least 
one setting device (22, 22‘, 22“, 22‘“) Which is designed such 
that it initiates the printing of at least one picture page (8, 8‘) 
Which has register marks (9, 9‘, 9“, 9“‘) and has a length (12, 
12‘) differing from that of the prints (14) Whose register is to 
be set, and Wherein the at least one setting device (22, 22‘, 
22“, 22‘“, 22““) is designed such that, in order to determine 
the correction values (17, 17‘, 17“), it places the data (16) 
from the detected register marks (9, 9‘, 9“, 9“‘) in a rela 
tionship With positions of elements (2, 2‘, . . . , 4, 13, 13‘, . . . ) 

that carry images and substrates, and controls the image 
production equipment (3, 3‘, . . . ) in accordance With these 
correction values (17, 17‘, 17“). 

25. The apparatus as claimed in claim 24, Wherein the at 
least one setting device (22, 22‘, 22“, 22‘“) is designed such 
that it places the data (16) from the register marks (9, 9‘, 9“, 
9“‘) in a relationship With positions of the image cylinders (2, 
2‘, . . . ) and of the carrier (4) and uses these to control the 
image production equipment (3, 3‘, . . . ) on the image 
cylinders (2, 2‘, . . . ) in order to achieve the desired values 
on the carrier 

26. The apparatus as claimed in claim 25, Wherein the at 
least one setting device (22, 22‘, 22“, 22‘“) is designed such 
that it also places the data (16) from the register marks (9, 
9‘, 9“, 9“‘) in a relationship With positions of the image 
transfer cylinders (13, 13‘, . . . ) and includes said data in the 
control of the image production equipment (3, 3‘, . . . 

27. The apparatus as claimed in claim 26, Wherein the at 
least one setting device (22, 22‘, 22“, 22‘“) determines 
separate correction values (17‘, 17“) for the production of the 
image starts (10) and the areas (10‘, 10“, . . . , 10”) of the 
color separations (7, 7‘, . . . ), and the production of the areas 
(10‘, 10“, . . . , 10”) depends on the image starts (10). 

28. The apparatus as claimed in claim 27, Wherein the at 
least one setting device (22, 22‘, 22“, 22‘“) is designed to 
evaluate at least one picture page (8‘) Which has an eXtra 
length (12‘) With respect to the prints (14). 

29. The apparatus as claimed in claim 28, Wherein the at 
least one setting device (22, 22‘, 22“, 22‘“) is designed to 
evaluate a number of picture pages (8) that are shorter (12) 
than the prints (14). 

30. The apparatus as claimed in claim 29, Wherein it is 
designed to evaluate a picture page (8‘) Which comprises a 
number of periods of faults of areas (10, 10‘, . . . , 10”) of 

color separations (7, 7‘, . . . 
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31. The apparatus as claimed in claim 30, wherein it is 
designed to evaluate a number of shorter (12) picture pages 
(8), Which are positioned such that they contain a number of 
periods of faults of image starts (10). 

32. The apparatus as claimed in claim 31, Wherein it is 
designed such that it determines the actual positions of the 
image starts (10) from the data (16) from the detected 
register marks (9, 9‘, 9“, 9“‘), and determines the correction 
values (17‘) from a comparison betWeen the actual and the 
desired positions. 

33. The apparatus as claimed in claim 32, Wherein it is 
designed such that it determines the actual positions of the 
areas (10‘, 10“, . . . , 10”) from the data (16) from the detected 
register marks (9, 9‘, 9“, 9“‘), and determines the correction 
values (17“) from a comparison betWeen the actual and the 
desired positions. 

34. The apparatus as claimed in claim 33, Wherein it is 
designed to calculate areas (10‘, 10“, . . . , 10”), Which are 

lines of image points. 
35. The apparatus as claimed in claim 34, Wherein it is 

designed to calculate areas (10‘, 10“, . . . , 10”), Which are 

groups of lines of image points. 
36. The apparatus as claimed in claim 35, Wherein it is 

equipped With at least one sensor (20) for at least one 
position measurement, and is designed such that it assigns 
the position of the areas (10‘, 10“, . . . , 10”) to de?ned 

angular, positions (18) of the image cylinders (2, 2‘, . . . 
37. The apparatus as claimed in claim 36, Wherein it is 

designed such that it assigns the siZe of the areas (10‘, 
10“, . . . , 10”) to de?ned angular sequences (19) of the image 
cylinders (2, 2‘, . . . 

38. The apparatus as claimed in claim 37, Wherein it is 
designed such that it makes a correction to the siZe of the 
areas (10‘, 10“, . . . , 10”) by means of a change to the spacing 
of the lines of image points. 

39. The apparatus as claimed in claim 38, Wherein it is 
designed such that it determines the correction values for the 
image starts (10) by means of the actual values for the areas 
(10‘, 10“, . . . , 10”). 

40. The apparatus as claimed in claim 39, Wherein it is 
designed such that it assigns the position of the image starts 
(10) to the position of speci?c areas (eg 10‘ and 10~1) 
spaced apart in a de?ned Way. 

41. The apparatus as claimed in claim 40, Wherein it is 
designed such that it determines the correction values for the 
areas (10‘, 10“, . . . , 10”), by means of the actual values of 

the position of many image starts (10). 
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42. The apparatus as claimed in claim 41, Wherein it 

contains a computer Which is loaded With algorithms by 
means of Which it separates the data (16) obtained by means 
of the detection of the register marks (9, 9‘, 9“, 9“‘) on the 
basis of the different characteristics of the actual values of 
the image starts (10) and the actual values of the areas (10‘, 
10“, . . . , 10”). 

43. The apparatus as claimed in claim 42, Wherein it is 
equipped With a device (24) for removing test prints of 
picture pages (8, 8‘) from the carrier 

44. A multicolor printing machine (1) having color print 
ing units (6, 6‘, 6“, 6‘“) assigned to various printing inks, at 
least one image cylinder (2, 2‘, . . . ), image production 
equipment (3, 3‘, . . . ) for producing color separations (7, 
7‘, . . . ), in particular electrostatic latent color separations 

(7, 7‘, . . . ), on the at least one image cylinder (2, 2‘, . . . ), 

a carrier (4) for printing substrates (15) and at least one 
image transfer point (5, 5‘, 5“, 5‘“) for the transfer of the 
color separations (7, 7‘, . . . ) to the printing substrates (15), 
sensors (20, 21) for measuring positions’ and at least one 
setting device (22, 22‘, 22“, 22‘“) for assigning the positions 
of the image production points (11, 11‘, . . . ) on the at least 
one image cylinder (2, 2‘, . . . ) in order to achieve 
coincidence of register betWeen the color separations (7, 
7‘, . . . ) in the print, at least one register sensor (23) being 

arranged to detect register marks (9, 9‘, 9“, 9“‘), and the at 
least one setting device (22, 22‘, 22“, 22‘“) being designed 
such that it initiates the test printing of register marks (9, 9‘, 
9“, 9“‘) and evaluates them in such a Way that it sets the 
production of the image starts (10) and the production of 
areas (10‘, . . . , 10”) of the color separations (7, 7‘, . . . ) on 

this basis, Wherein it has at least one setting device (22, 22‘, 
22“, 22‘“) Which is designed such that it initiates the printing 
of at least one picture page (8, 8‘) Which has register marks 
(9, 9‘, 9“, 9“‘) and has a length (12, 12‘) differing from that 
of the prints (14) Whose register is to be set, and Wherein the 
at least one setting device (22, 22‘, 22“, 22“) is designed such 
that, in order to determine the correction values (17, 17‘, 
17“), it places the data (16) from the detected register marks 
(9, 9‘, 9“, 9‘“ in a relationship With positions of elements (2, 
2‘, . . . , 4, 13, 13‘, . . . ) that carry images and substrates, and 

controls the image production equipment (3, 3‘, . . . ) in 
accordance With these correction values (17, 17‘, 17“). 


